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Summary

Scientific Themes;

Gravity waves play an important role in amospheric drculation and mixing, but remain as a key component that limits
model cgpability to acaurately predict atmospheric dynamics. Their contribution is difficult to quantify due to lad of global
observations and compli cated wave behaviors. One of the useful observations is to measure gravity wave spedra where we
can ohbtain valuable information about wave generation, propagation, bresking and interadion with the badkground
atmosphere. This paper studies fluctuations of the 63-GHz radiances from Upper Atmosphere Reseach Satellit e Microwave
Limb Sounder (MLS) and interpret them simply as atmospheric temperature oscill ations of short (>30 km) horizontal and
long (>10km) verticd scdes of gravity waves. We average dl the horizontal wavenumber spedra of MLS limb-tracking
radiances to produce aseasona climatology at wavelengths of 50-800km for 6 dtitudes (38, 43, 48, 53, 61 and 80km) and
8 latitudes (from 70°Sto 70°N).

These observations will provide scientists with a more quantitative understanding of the wave distribution and evolution on
agloba basis, and thuswill benefit society by helping improve the predictabilit y of numericd climate axd weaher models.

Gravity waves with verticd wavelengths of 1-10km are thought mogtly effedive on the @mospheric drculation, and
therefore in the future we hope to improve our results with observations of better verticd resolutions from Earth Observing
Sysem MLS.
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Figure 2. Time series of MLS limb-tradking altitude (top),
saturated radiances (midde) and radiance perturbations
with large (>100km) scde waves removed (bottom). The
gpedra channels of MLS radiances are labeled on the left
of the time series. Radiance perturbations of different
channels are off set by a 5K increment from channel 3. The
data were @lleded from the #12 abit on 4 March 1995
Wave-like oscill ations at severd altitudes are evident and
clealy show coherent phases among the perturbations at
different altitudes.

The radiance fluctuations are analyzed with the Fast
Fourier Transform to yield horizontal wavenumber power
spedra in ead 20°-latitudina bin. Most of the power
spedra exhibit a dope nea —2 with some & e as—-3in
wave adive regions. The spedra power density is grondy
season-and-l atitude dependent in the stratosphere, which is
thought largely due to the modulation of the badground
winds on the verticd wavenumber spedrum. The
amplitudes of the power densty spedrum grow
exponentialy with height between 38 and 50 km but the
growth rate becomes snall or close to zero nea and above
50 km. The growth rates a 38-53km dltitudes are scde-
dependent showing less efficient verticd propegation for
larger-scde waves. The nea-zeo growth in the lower
mesosphere is thought an effed of wave saturation or
bre&ing at these dtitudes.



